Variation in coding (NADH dehydrogenase subunits 2, 3, and 6) and noncoding intergenic spacer regions of the mitochondrial genome in Octocorallia (Cnidaria: Anthozoa).
Low rates of evolution in cnidarian mitochondrial genes such as COI and 16S rDNA have hindered molecular systematic studies in this important invertebrate group. We sequenced fragments of 3 mitochondrial protein-coding genes (NADH dehydrogenase subunits ND2, ND3 and ND6) as well as the COI-COII intergenic spacer, the longest noncoding region found in the octocoral mitochondrial genome, to determine if any of these regions contain levels of variation sufficient for reconstruction of phylogenetic relationships among genera of the anthozoan subclass Octocorallia. Within and between the soft coral families Alcyoniidae and Xeniidae, sequence divergence in the genes ND2 (539 bp), ND3 (102 bp), and ND6 (444 bp) ranged from 0.5% to 12%, with the greatest pairwise distances between the 2 families. The COI-COII intergenic spacer varied in length from 106 to 122 bp, and pairwise sequence divergence values ranged from 0% to 20.4%. Phylogenetic trees constructed using each region separately were poorly resolved. Better phylogenetic resolution was obtained in a combined analysis using all 3 protein-coding regions (1085 bp total). Although relationships among some pairs of species and genera were well supported in the combined analysis, the base of the alcyoniid family tree remained an unresolved polytomy. We conclude that variation in the NADH subunit coding regions is adequate to resolve phylogenetic relationships among families and some genera of Octocorallia, but insufficient for most species - or population-level studies. Although the COI-COII intergenic spacer exhibits greater variability than the protein-coding regions and may contain useful species-specific markers, its short length limits its phylogenetic utility.